Molecular substrates for retrieval and reconsolidation of cocaine-associated contextual memory.
Relapse into drug taking among addicts often depends on learned associations between drug-paired cues and the rewarding effects of these drugs, such as cocaine (COC). Memory for drug-paired cues resists extinction and contributes to the high rate of relapse; however, the molecular mechanisms underlying these associations are not understood. We show that COC-conditioned place preference (CPP) activates ERK, CREB, Elk-1, and Fos in the nucleus accumbens core (AcbC) but not shell. Intra-AcbC infusions of U0126, an inhibitor of the ERK kinase MEK, prevent both the activation of ERK, CREB, Elk-1, and Fos and retrieval of COC-CPP. When tested again 24 hr or 14 days after intra-AcbC infusions of U0126 or another MEK inhibitor, PD98059, CPP retrieval and concomitant protein activation were significantly attenuated. Together, these findings indicate the necessity of the AcbC ERK signaling pathway for drug-paired contextual cue memories and suggest that these strong memories can become susceptible to disruption by therapeutic agents.